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. I. INTXDUCTIC.4 

At a previous Air Cleaning Seminar, a presentation was made OF the program 
\ 

which led to the development and adoption at L.O- 'v*,nford of the silver reactor and 

the Fiberglas filter as methods for the intensive removal of radioiodine and 

particulate contamination from process gas streams. The initial evaluation data 

of the plant-scale equipment, which established that the iodine removal efficlencj- 

of the silver reactor ws greater tha.z~ W.y? per cent and the filtration efl'iciezzy 

of the deep bed Fiberglas filter was in the order of 99.99 per cent, were also pre- 
. 

sented at that meeting. At the com?ietion of the evaluation of this equipment, 

approximately 2-l/2 years ago, the.Hanford StacK Gas Group was disbanded and the 

personnel assigned to other actlvitles. . 
.' -- 

. Although there has been no formal program conducted by persomel or’ the 
._--. 

Technical Section since that time, there are t:<o items associated c:ith t'nis pericti 

which ap-$ar appropriate to today's discussions. The first is a brief suzary of 

the operatin, 0 experience which hzs been obtained at Hanford With the deep bed 

fibrous glass filters and silver reactors, and the second is an alternative filter 

equipment which is presently under consideration for the filtration of the ventila- 

tion air of Separations Plants. 

A. - Glass Fiber Filters -- 

Thcra are at the present time eleven fibrous glass filters in operation at 

. Hanford which could be dcscribcd as major plant installations; in addition, t!:cr2 
1 
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is a large IILU:,!JC~ of SOCOili!3ry Or auxiliary applic;ltions. All of ttlC ni;Ij Or Units 

arc in applications involvin;: continuous operation. The scrvicc lives of t!loso 

filters presently ranG:e frcm one to three years. Al.1 of the origin-11 units are still 

operating and thcro have been no significant variations in the operating char- ' 

. actcristics. Likewise, there have been no maintenance requirements for any of“ 

the filters. 

B. Silver Reactors 

A total of seven silver reactors have been installed at‘Hanford. The basis 

of operation is the use of a silver bearing, reacting bed at an elevated tempr- 

ature. For the purpose of economy of silver, Berl saddles which have been co&ted 

with silver nitrate are used for the reactor packing. The iodine reacts &em.- 

ically to form silver iodide and is retained within the bed. The rapidity of the * 
. 

reaction and the low vapor pressure of iodfne above silver iodide at the operat- 

ing temperature are primary factors in the success of the process. 

At last year's meeting, the monitoring data which established that the filtrz- 

tion efficiency of the plant scale Fiberglas filter was in the/order of 99.592 xere 

presented. The time then available did not permit the presentation of the actual 
. 

monitoring data of the plant silver reactors and the results xere only mentioned. 
, 

It would, therefore, be desirable to take this opportunity to present this in_for;;la- 

tion. The data are contained on the first slide, 

. : 

. . . 
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Sample Radioiodine Total 
SNnple Flow Rate in Scrubber Off Gas l 

Period (scfm) Sol. (UC). Flax (scfm) 

1 1.0 0.48 10CH 

2 I.0 0.35 90 

3 1.0 1.72 90 

4 1.0 4.73 87 

5 1.0 . 2.68. 85 
Total 

Total 
Radioiodine 
to Stack 
(curies) 

0.00005 

0.00003 

0.00015 

0.00041 

0.00023 
0.000~7 

.Q Flow was not recorded for this period....100 scfm 
assumed for purposes of the calculation. 

Note: A value of lG0 curies has been substituted for the 
actual radioiodine content of the metal and the 
monitoring values adjusted accordingly. 

Reactor Efficiency >YY.YY$. s 
, 

One difficulty was experienced in the operation',of the silver reactors. 

Appreciable quantities of radioiodine were detected passing through three of 

the first reactor installations after approximately two months* operation, Ti-ie 

situation was investigated and it was determir&.d that the difficulVJ had been 

caused by an overheating of the reactor assemblies xhich resulted in the silvar 

nitrate film melting and running off the Bcrl saddle packing.- A lowering and 

closer control of the temperature of the gas streams passing to the reactors 

has essentially eliminated this difficulty. 



Durin;; this operatins period, it has ,also been determined that a hi@ 

removal cfficicncy can be quite easily rcstorcd to a reactor which is beEinning 

to permit the passs~c of a significant ,amount of rsdioiodinc. Khen an appn!ciable 

quantity of radioactive iodine is dctec*ted downstream from a reactor assembly, ' 

-the unit is cooled and a 5 molal silver nitrate solution is spraytzd over the to5 

of t5e reactor packing. The treatment requires only a few hours and is sufficient 

to restore the efficiency to the 99.99 per cent range. The various reactor in- 

stallations have operated for periods rangin ' g from three months to two years be- 

tween such treatments. The variation in the operating periods is due to the dif- 

,ferent quantities of material which have been passed through the units and 

individual operating circumstances, such as an accidental overheating of an 
l 

assembly. 

In sumzmary, the Xanford operating experience.with the deep bed Fiberglas 

-fil+ters and silver reactors has been highly satisfactory, both from the viehToir,ts 

of the intensive contaCnation removal which they have provided and the lou 

maintenance requirements. 

* The second item is concerned with alternative filt,er equipment arrangements 

‘which are currently bein g considered for the treating of ventilation .air streams. 

In the first Separations ?lants constructed at IIanford, ihe vent gases from the ;rccsss 

vessels were discharged to the cells and thcn,to.'the main ventilation air stream. 

Men the presence of radioactive particles in the plant environs was demonstrated, 

the problem was met by tine filtration of the ventilation air through deep bed . 

sand filters.' 

A corollary study performed during the subsequent Fiberglas fil.t;er develo;l- 

mint program established that the process vessel vent gases constituted the 
I 



primaYy source of the radionctive aerosol prcscnt in the! effluent ventilation 

air. l'his informtion was incorporated inLo the design of a plant which was 

constructed approximately two years ago to the estend that a separate vessel 

vent system was provided to permit the removal of the contaminated aerosol at I 

its source. This was accomplished by manifolding the vessel vent lines and *(I 

passing the composite off-, -ases through a deep bed, high-efficiency, Fiberglas 

filter. A. sand filter was also provided for the filtration of the main ventilation 

air stream. 

The inclusion in this plant of both high-efficiency Fiberglas units for the * 

separate filtration of the vessel vent gases and a sand filter for the decontam- 

ination of the main ventilation air stream, together with appropria*te monitoring 

facilities, made it possible to assess the relative cor,tributions of the two 

systems to the particulate decontamination of the effluent stack gases. W-ien 

the design for a new Separations Plant was initiated approxima"&ly a year ago, 

this information was consulted-to determine whether any possible improvements 

in the ventilation system were indicated. At that time, tne plant having individual 

filtration facilities for the vessel vent system had'been in operation for one 

year. The data showed that the average radioactivity content of the ventilaticn s 
' air prior. to its passage through the sand filter at this installation ~was less 

than the activity present in the air strea;rs downstream from the original plant 

sand fil"t-ers. 
. . .- 

, 

In view of this information, an alternative equipment for filtering the ' 

ventilation air was proposed. Tnis arrangement is shotin on the following slide. 
. 

* 
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The primary advantaGe to be gnincd through the USC of such a standby filter 

unit is that it is no longer nccerC* Q.,r~ry to incorporate a large life expectancy 

factor into the equipment and an appreciable savings in fabricatibn and installa- 
. 

tion costs can therefore be realized. A comparative cost estimate ha+ been made 
-w 

for a sand filter and an emergency unit, each having a capacity of 100,000 cfm 

and has shoim a cost differential of approximately $500,000 in favor of the 

standby unit. 

The decision was made a year ago by the people responsible for the design 

of the new Separations Plant that a detailed study would be made of the ventilation 

system of the plant presently providing separate filtration facilities for the 

vessel vent gases and the main ventilation air stream and that the results of this 

study would guide fiture construction. During the past year, process changes 

have necessitated an almost continual alteration and replacement of equipment in 

. this reference plant. This has resulted in a more frequent occurrence of signif- 

ic&t activity levels in the ventilation air than was experienced during the first 
I 

year's operation. The detailed study of the long term radioactivity level of the 

ventilation air and the characteristics of the contaminated aerosol, as they are 

related to the feasibility of this standby filter arrangeipnt, has been made the 

responsibility of the group under the direction of Frank Adley and it is presently 

planned to conduct this investigation before the end,of the year. 

The consideration of Technical Section persorkel of alternative filter 

equipment is based upon two prirrary factors. These factors are that a ventil- 

ation air stream be treated in accord with both the decdntamination required 

and the present state of equipment development, rather than through the use of 

equipment lrhich will undeniably do the job but which may'represent an unwarranted ' 

overdesign or antcdatcd design. 

In this regard, it should be noted that the particular alternate, the 

ttondby filter which hns juct been discussed, represents only the most aconomical, 



and ther*cforC the most nt.tractivc, means of providing: an additional decontam- 

ination of the air stream. There are, however, sovcral steps in the economic 

range of possible facilities and these, togothor with approximate cost estimates 

for a capacity of 100,000 cfm arc indicated in the next slide. 

SLIDE III 

VENTILATION AI8 DISPOSAL SYSlXF5 
- 

Ventila$ion Air Treatment 

1. Direct discharge to stack. 

Direct Installation Costs* 
(100,000 cfm) 

2. Standby filter....occasional 
99; decontamination. $100,000 

3. ' Main line, deep bed, fibrous 
filter.... 9% decontamination. $250,000 

4. Main line, deep bed,,fibrous 
filter . ...99.992 decontamination. 

5. Main line sand filter. ' 

b 

$3'75,000 

, E7So,ooo 

* Exclusive of overhead. .' 

Note: (1) The p. remise is made that vessel vent gases will 
be filtered at their source. 

(2) The estimates for items 2, 4, and 5 were prepared by 
personnel of the Estimating Unit at Hanford Atomic 
Products Operation rind the estimate for item 3 is 
based upon an interpretation of the data contained in 
these estimates. 

In view of the large cost differentials gnvdlved in the use of these various 

systems, it has been the consensus of,opinion that the proposed detailed study of 

the most recently installed ventilation system, which will be conducted to provide 

guidance for future plant construction, represents an investigation which was hot:? 

indicated and required; and results of'this study will be awaited with interest. . 


